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传统的 PI 控制器以实现 id=0 的矢量控制。 令 id=0，
则永磁直线电机数学模型为：
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摘 要： 针对永磁同步直线电动机，介绍了其数学模型，建立了直线电机闭环控制系统，该控
制系统速度环采用基于指数趋近率的模糊滑模控制，电流环采用传统的 PI控制。 并利用 Matlab仿
真软件建立了基于饱和函数的永磁同步直线电机调速系统模糊滑模控制的仿真模型。 仿真结果表
明，模糊滑模控制有效地削弱了抖振，系统动静态性能良好。
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Abstract: This article in view of permanent magnet linear synchronous motor, introduced mathematical
model , established linear motor closed-loop control system, the control system speed loop adopt fuzzy
sliding mode control based on exponential approach law, current loop adopt traditional PI control. And
constructed simulation model of fuzzy sliding mode control of permanent magnet linear synchronous
motor speed control system based on saturation function by matlab simulation software. The simulation
results show that fuzzy sliding mode control is effective to weaken chattering, the system dynamic and
static performance is good.















































































＝－ε， 参数 ε 是系统克服摄动及外干扰的主要参
数。 系统的抖振、幅度与 ε 成正比。 为了降低控制系
统的抖振现象，采用模糊控制（Fuzzy）对参数 ε 的值
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得的控制规则如表 1 所示，使用的模糊规则是：if （s
is A） and （S
·












步直线电动机参数为：电阻 R= 18.7 Ω;电感 Ld=Lq=
0.026 82 H；永磁磁通 准f= 0.171 7 Wb；极对数 p=3；
τ=0.032 m； 负载质量 M=11 kg； 黏滞系数 B=0.01
Nms。 c=600；k=10，此处，速度给定为 1 m/s，负载转
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1 磁流体的特性










的 组 成 是：无 磁 性 座、永 磁 铁、导 磁 轴、磁 极、磁 流
体。 当磁流体注入磁场间隙则可充满整个间隙，并
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Reciprocating Motion of Magnetic Fluid Based Smart Seal
TANG Song-ping
（Pingxiang College, Pingxiang 337055， China）
Abstract: The general law of reciprocating motion of magnetic fluid intelligence sealed overview, drawn
reciprocating motion with rotation axis of rotation of magnetic fluid sealing conditions, the reciprocating
motion of critical pressure difference depends on amplitude and speed of reciprocating motion of
reciprocatingmovement of machinery to carry and magnetic fluid seal deformation caused by seal failure
of conclusions, and gives a typical example, rich in ultra-small diameter shaft reciprocating motion of
magnetic fluid sealing technology.
Key words: reciprocating motion; magnetic fluid; smart seal
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